Aiming at better land use, small farmers usually plant sesame and cowpea bean intercropped with other crops. The aim of this work was to analyze and quantify the influence of four relative planting times of the cowpea bean in intercropping with sesame from the standpoint of their production components, plant productivity and the index of land equivalent ratio (LER). The field experiment was conducted in a randomized blocks with four treatments and four replicates. The treatments were the sesame and the cowpea bean in intercropping with the cowpea bean planted at the same time, 7, 14 and 21days after than the sesame. A greater part of the production components of both the sesame as well the cowpea bean was affected by the intercropping and significant differences were noted among the treatments in a larger part of the parameters. As the planting of the cowpea bean became more distant from that of the sesame, the yield of the Pedaliaceae increased and the yield of the Fabaceae decreased. The results for LER findings on the other hand suggest that in the sesame/cowpea bean intercropping, when the Fabaceae is planted seven days after the sesame, there is better use of the land and a largest possibility to the producer earning a profit.
INTRODUCTION
Sesame (Sesamum indicum L.), of the Pedaliaceae family is a well known oil seed plant, one of the oldest to have been cultivated for over 5000 years (ALBUQUERQUE et al., 2012) . At present planted in several countries, the largest producers are India (893 000 t), Mianmar (880 000 t), China (587 947 t) and Ethiopia (260 534 t) (FAO, 2013) . The Brazil still produces a small amount. The highest Brazilian producers are in the states of Goiás, São Paulo, Mato Grosso and Minas Gerais. In northeast Brazil its cultivation is restrict to small properties using traditional planting methods (ARRIEL; BELTRÃO; FIRMINIO, 2009) . Sesame is a plant well adapted to hot climates whose optimum temperature for growth is between 24 and 27 °C (ALBUQUERQUE et al., 2012) . It presents roots that have a great capacity of penetrating the soil. Thus, it is a drought resistant crop (LANGHAM, 2007) . Nonetheless, for it to produce satisfactorily it requires approximately 400 to 500 mm of water along its growth productive cycle. Sesame seeds are rich in calcium and potassium and its high quality and stable oil have a high index of sesamin and sesamolin antioxidants as well as monounsaturated and polyunsaturated fatty acids (RANGKADILOK et al., 2010) , which is substantially used by pharmaceutical and cosmetic industries (SUDDHIYAM, et al., 2009) .
In brazilian northeast, specially due to its ample adaptability to the most variable edaphic and climatic conditions, the cowpea bean [Vigna unguiculata (L.) Walp.], also known as macassar bean, string bean or vigna bean, is basically cultivated for subsistence (ANDRADE JÚNIOR et al., 2003) . In the State of Rio Grande do Norte, Brazil, 92% of cultivated bean is the cowpea bean and the other 8% is divided among the common bean and fava bean. The cowpea bean is of great significance in the socioeconomic state structure, been a valuable source of proteins, carbohydrates, vitamins, minerals and fibers (LIMA et al., 2010) . Cowpea bean has a short cycle and a high tolerance to water shortage. Furthermore, it's a rustic culture which allows it to grow in infertile soil (ANDRADE JÚNIOR et al., 2003) .
Aiming at better land use, small farmers usually plant sesame and cowpea bean intercropped with other crops. In an intercrop agroecosystem, the need for nitrogen fertilizer is reduced (BEDOUSSAC; JUSTES, 2011), the risk of cultivation failure is smaller for there are larger options of food supply, more efficient land use, reduction of seasonality of manpower as is planting cost. Besides, intercropping exerts better control of weed growth, better use of residues, increase in the level of organic matter and biologic activity of the soil, increase conservation and less exposure of the soil to sun radiation (ARRIEL; BELTRÃO; FIRMINO, 2009) . Intercropping are perceived as a more efficient production system not only by having better yield per unit area but also by the increased efficiency in the use resources and by providing a better income for farmers (BHATTI et al., 2013) . At level of family farm, the negative point of intercropping of cultures would be the higher competition for water, light and nutrients that tend to diminish to a higher or lower the degree of profitability of each separate crop. However, according to Van Asten (2011) , intercropping benefits may increase through the correct use and management of the soil, plant density and planting configuration.
Problems related to species choices and planting times can very well hinder a polycultural agroecological system. As to the choice of the better planting time of one crop in relation to another in intercrop is among the problems related to the multiple crops in Brazil and in other developing countries. It isa particular critical factor towards a stable competitive relationship in intercropping directly affecting the yield of each culture, the best use of the area plus soil conservation (BELTRÃO et al., 2010; EGBE, 2010) . Thus, the aim of this work was to analyze and quantify the influence of four relative planting times of the cowpea bean in sesame/cowpea bean intercropping carefully checking the production components, the vegetable productivity and the index of land equivalent ratio. (BELTRÃO et al., 2005) .
MATERIAL AND METHODS

This
To increase the contents of organic matter in the experimental area 30 m 3 ha -1 of poultry litter were applied and to correct the soil composition dolomitic limestone were added based on the chemical analysis of the soil at the rate of 1700 kg ha -1 . The chemical and physical characteristics of the soil were the following: pH in water = 6.13, Ca = 0.88 cmolcdm . The experiment was conducted in randomized blocks with 4 treatments and 4 replicates. The treatments were the sesame/cowpea bean intercropping with the two crops planted at the same time, sesame/cowpea bean intercropping with the cowpea bean planted 7 days after than the sesame, sesame/cowpea bean intercropping with the cowpea bean planted 14 days after than the sesame and sesame/cowpea bean intercropping with the cowpea bean planted 21 days after than the sesame.
BRS Seda (sesame) and BRS Potiguar (cowpea bean) were the cultivars used for the planting. The spacing adopted for the sesame was of double rows 1.7 x 0.3 x 0.1 m, having a row of the Fabaceae between the wider spacing of Pedaliaceae in intercropping with a spacing of 0.25 m between plants in rows. In the monocropping of the cowpea bean the spacing was 0.6 x 0.5 m. To supply the needed water to the crops were carried out irrigations by microaspersion with timed rotations of watering and length of irrigation according to the different stages of the sesame. A laminar flow of water of 800 mm was distributed during the 90 days period of the Pedaliaceae cycle. As for as the sesame several parameters were analyzed: yield, height of first fruit, mass of 1000 seeds, number of fruit per plant and number of fruitful branches. For the cowpea bean were analyzed of 100 seeds, number of seeds per pod and number of pods per plant.
To evaluate the viability of intercropping taking into consideration the related area of soil under a single crop the index of land equivalent ratio (LER) was applied. Plots with the single crops were planted in each block to obtain LER. Data were statistically analyzed using analysis of variance (F test) and regression analysis, using Assistat software, Version 7.5 beta.
RESULTS AND DISCUSSION
The analysis of the obtained values for the sesame yield in intercropping in relationto each relative planting times of the Fabaceae, allowed to notice a linearincrease in the productivity of the Pedaliaceae when the planting of the Fabaceae was retarded ( Figure 1A) .Nevertheless, the correct choice of the better planting of the cowpea bean would be depend on the other parameters. The planting of cowpea bean among the rows of the sesame began an interspecific competition for ecological substrate (water, light and nutrients) that brought about a decline in the yield of the oilseed. As the level of the water supply were maintained at adequate levels for both crops during the experiment it is probable that the competition for nutrients and light was the key factor in the reduction of the yield of the sesame in the intercrop.
The maximum yield found by Udom Fagam and Ekwere (2006) for the intercropping of sesame and cowpea bean in a rainfeed watering system in northeastern Nigeria was 495 ka ha A direct influence of the planting times was noted as to the height of the insertion of the first fruit. It was noticed a progressive approximation of the first fruit at the base of the plant as the timing for co-planting cowpea bean was retarded. The average found for the treatment 21 days was of 40.60 cm while the treatment 0 day showed the highest value (52.67) ( Figure 2B ).
There was no significant effect of the treatments as far as the variable mass of 1000 seeds. The medium values found in this work were superior to those obtained by Ozkan, Curat and Kulak (2012) for 10 genotypes studied in Killis, Turkey using a rainfeed watering system but inferior as to those found by Dogan  and Zeybek (2009) Related to the number of fruitful branches, the treatment 14 days outdidthe other ones. Its medium valour (7.75) was 31.60% larger than the average obtained for the other treatments (4.59) ( Figure 2C 
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Ciênc. agrotec., Lavras, v. 37, n. 6, p. 531-537, nov./dez., 2013 According to Ozkan, Curat and Kulat (2012) , the number of fruitful branches is responsive to the vegetable density, its values being, inversely proportional to the number of plants. It is probable that the increase in the interspecific competition may very well be important in this characteristic. Nevertheless, in this study a marked relationship was not verified between the increase of the interspecific competition and the decrease in number of fruitful branches. Anitha et al. (2010) verified a positive correlation between the number of fruitful branches and the number of fruitful per plant of the genotype TMV4 and between the number of fruitful branches and the yield per plant in the genotypes TMV4 and CS601. Such information is important to confirm the number of fruitful branches as an important component for the sesame yield. The apparent unconformity in data as far has the number of fruitful branches and the number of fruit per plant that did not accompany the values found for the yield may be explained by the possibility that the factor number of seeds per fruit (parameter not analyzed in this study) could very well have been a determinant factor in the behavior yield. Comparing four species of sesame planting in Egypt, Hendawey and Farag (2010) found yield values that disagree as far as the number of fruitful branches and fruit per plant but agree as far as the number of seeds per plant. Ijlal et al. (2011) consider the number of seeds per pod an important component of production, which may reflect the productive potential of each sesame fruit.
As far as the parameters for the cowpea bean, significant effectsof the treatments were noticed for cowpea bean yield, mass of 100 seeds and number of pods per plant.There were no meaningfull differences between the treatments for the number of seeds per pod.
Evaluating the effect of the planting times in the yield of the cowpea bean, it was noticed a progressive reduction for the values as the measure of time in its planting increased that of the sesame. The productivity of the Fabaceae was largest when it seeded at the same time and seven days after the Pedaliaceae, when compared to the other treatments. The competitive pressure exerted by the sesame was even more evident for the planting times of 14 and 21 days, when the reduction of yield decreased regarding the first plating time that was of 57.43% and 67.09%, respectively (Figure 2A ). The highest yield found by Udom, Fagam and Ekwere (2006) for the cowpea bean intercropped with sesame was of 1313 kg ha -1 . Santos, Grangeiro and Oliveira (2011) in the State of Paraíba, Brazil and Torres et al. (2008) in the State of Rio Grande do Norte, Brazil, for the cultivars BRS Potiguar, reached a productivity of 1073 and 1510 kg ha -1 , respectively in a conventional crop system. Studying the effect of relative planting times of corn in intercropping with cowpea bean Mauá cultivar, Guedes et al. (2010) , observed that when both species were seeded at the same time there was a reduction of 22.64 % in the yield of the green grain of the cowpea bean when compared to the single bean culture.
Intercropping the cultivars Pretinho Precoce 1, UFRR Grão Verde, BRS Guariba and BRS Mazagão of cowpea bean with cassava in the State of Roraima, Alves et al. (2009) found medium values of productivity of the cowpea bean that varied from 1050.23 to 2436.67 kg ha -1 . As far as the mass of 100 seeds it was not noted a lessening of its values as the planting of cowpea bean was delayed. The treatment 21 days (21 days) provided a medium value 2.77% less than the treatment 0 day ( Figure  2B ). The values found in this study for the mass of 100 seeds were superior to those obtained by Santos, Grangeiro and Oliveira (2011) and Torres et al. (2008) for the cultivars BRS Potiguar in monocropping and those reached by Udom, Fagam and Ekwere (2006) for the cowpea bean intercropped with sesame using a local variety.
The number of pods per plant was the most strongly affected characteristic by the delay in the seeding in relationship to the sesame. The effects of competitive pressure from sesame overthe cowpea bean along the seeding times of the Fabaceae were larger when the cowpea bean was planted 14 and 21 days after the Pedaliaceae. The highest value for this parameter was obtained for 7 days (42.85). The medium value found forthe treatments 14 days and 21 days was 44,88% smaller than the value found for the treatment 7 days ( Figure 2C ). The mediums found in this work for all treatments were superior to the ones found by Torres et al. (2008) and Udom, Fagam and Ekwere (2006) .
Having to do with agroecossystem through LER, an advantage was noticed in intercropping compared to the monocropping. The medium values varied from 1.03 (21 days) to 1.30 (7 days) with the increase of 3 to 30% of the intercrop in relation to the single cultures, where the cowpea bean planting had more advantages, according to LER, 7 days after the seedling of the sesame (Figure 3) . Even if the LER had indicated a more efficient use of natural resources and a potential increase in the total yield for all the treatments in the intercropping, according to Wang et al. (2012) , this does not always compare closely to the input/output of the yield of the production. Nonetheless, it is not improbable that the increase in the LER values not only reflects a higher agricultural biodiversity of the farm, but may also be related to the cost reductions of expenses, including labor and consequently tied to the economic profit.
CONCLUSIONS
There was an influence of the relative planting times over the sesame and cowpea bean yield components. The different relative planting times of the cowpea bean determined distinct competitive relationships between the intercropped cultures involved. According to LER data, the intercropping of sesame and cowpea bean, when the cowpea bean was seeded 7 days after the sesame, the area was better used, so there is a higher possibility of an increase in liquid gain for the famer. 
